Direct effect of halothane and isoflurane on the function of the sarcoplasmic reticulum in intact rabbit atria.
The negative inotropic effect of halothane and isoflurane on potentiated-state contractions of isolated rabbit atria in a normal Ca2+ (2.5 mM) medium was compared with the force depression in low Ca2+ media without an anesthetic. When this comparison was made in the presence of 1 microM ryanodine so that the force of contraction was dependent only upon transsarcolemmal Ca2+ influx with no Ca2+ contribution from the sarcoplasmic reticulum (SR), the force of contraction was depressed equally by 0.6% halothane in a normal Ca2+ medium and by a 1.5 mM Ca2+ medium without the anesthetic. Similarly, 1.0% halothane or 1.5% isoflurane and a 1.0 mM Ca2+ medium were equally depressant as were 2.4% isoflurane and a 0.5 mM Ca2+ medium. In the absence of ryanodine, where the atrial contractile activity is largely dependent on Ca2+ released from the SR, 0.6% halothane in the normal Ca2+ medium depressed contractile force by 32%, whereas the force was depressed by only 16% in the 1.5 mM Ca2+ medium without the anesthetic. Similar results were obtained when the effects of 1.0% halothane and of 1.0 mM Ca2+ were compared. In contrast, the force of contraction measured in the absence of ryanodine was not at all inhibited by 1.5% isoflurane and minimally (11%) inhibited by 2.4% isoflurane. Consequently, the force depression by isoflurane was less than that found in the low Ca2+ media.(ABSTRACT TRUNCATED AT 250 WORDS)